ESSERE BASÉ RT SG SR MOE NEAR 
AT, FAR, WWE, FEE 
CERAMICA, REEMA Zhe, H 650201) 
M E: ASW (Saccharum officinarum) Alt RAE p) RAI. IHE, 
DIF REFER, SEER AEE tm (SiO Sephadex LH-20. Rp-18) HAT BAM, TRE VÉ RII 
Tz dee OR E E He A TU ES MJ; xxt DPPH ELA WAAR FH 3E 86 77. £t RENI: 
(1) ORR SRM REA eg EE 22 MEA, PRIA FESR AR A), OWT PAER (2), 
4- FA EAR HAIR (3), FRE (4) 4-FE RERE (5), MIRAR (6), Q- 635 AE S) CE 
Je) FAM (7), OP SEAS HAWS (8), MIER (9), BARA (10), SME (1D), 5-0-2 FA 
HE MA E ER (12), WEA (13), WE xR-3-O-o-L-Bu Pu EUR EE (14), HA x -3-O-B-D-LE Ig 
FILARE (15), ARARATI (16), a-conidendrin (17), rel-(2a,3f8)-7-O-methylcedrusin 
(18) , 3-0- By 28 METRO EB 1), K E ¥ R (20) , 
(5S,6S)-5,6-dihydro-3,8, 10-trihydroxy-5-(4-hydroxy-3-methoxyphenyl)-6-hydroxymethyl-2, 
4-dimethoxy-7H-benzo[c]xanthen-7-one) (21) FI 5-0- EMETRE (22), PLAY 2-3, 
7-11, 14-19, 21-22 HEVIA HI 8.2). Wt DPPH ARRERA 15 “Mia (1-9, 
11-16) HET A HAAR 00m, KALA 12 (5-0-2 FAA EE ER) Son Y f 
AB UE TE (ICso (BW 49.58 ug mL). BRE SARA Em, ABE 
ERRA FA BE BERE IK S o 
Sig: MERO) HR, A, MAM, wate 
HAAS: Q946 SCHR: A 
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Chemical constituents and antioxidant activity from the stems and 


leaves of Saccharum officinarum 


LOU Hongbo, WANG Xianhong, HE Lilian, LI Fusheng 
(College of Agriculture and Biotechnology, Yunnan Agricultural University, Kunming 650201, China) 
Abstract: To study the chemical constituents and antioxidant activity from the stems and leaves of 
Saccharum officinarum. 'Twenty-two compounds were isolated and purified from the MeOH part of 
the stems and leaves of S. officinarum by means of various column chromatographic techniques, 
including silica gel, Sephadex LH-20 and Rp-18 silica gel. Their structures were identified by mass 
spectrometry and nuclear magnetic resonance; The DPPH method was used to determine the 
scavenging ability of the components from S. officinarum. 'The results were as follow: (1) The 
compounds were identified as p-hydroxybenzaldehyde (1), p-methoxycinnamic acid (2), 
4-methoxybenzaldehyde (3), vanillin (4), 4-hydroxy-cinnamic acid methylester — (5), 
p-hydroxyben-zoic acid (6), (2-Hydroxyphenyl)(phenyl)methanone (7), p-methylbenzoic acid (8), 
caffeic acid methyl ester (9), aconitate A (10), aconitate E (11), 5-O-dimethoxycinnamoylquinic acid 


SUA: HAA PARU 4431560417, 31960451); AHAMA E ESI PREF HU 
(2019 YNAUESIMSO1 > [Supported by National Natural Science Foundation of China (31560417,31960451); ESI 
Discipline Improvement Program of Yunnan Agricultural University (2019 YNAUESIMSO01)]o 

RAE: ŽAWA982-), LOA, EE ME E TOA ALA REST, (E-mail)2455978189 @qq.com. 
EUA: FAE, AOR, EST, TEMPE RSA, (E-mail) lfs810@sina.com. 


(12), quercetin (13),quercetin-3-O-a-L-arabinoside (14), quercetin-3-O-fj-D-galactopyranoside (15), 
didodecyl thiodipropionate (propionic acid, 3,3-sulfinyl di-1,1'-didodecyl ester) (16), a-conidendrin 
(17), rel-Qa,38)-7-O-methylcedrusin (18), 3-O-Ferulylquinic acid methyl ester (19), luteolin (20), 
(5S,6S)-5,6-dihydro-3,8, 10-trihydroxy-5-(4-hydroxy-3-methoxyphenyl)-6-hydroxymethyl-2,4- 
dimethoxy-7H-benzo[c]xanthen-7-one) (21), 3-O-Ferulylquinic acid methyl ester (22). Compounds 
2-3, 7-11, 14-19, 21-22 were isolated from this plant for the first time. (2) Determination of free 
radical scavenging ability of 15 compounds were selected by DPPH method. Compound 12 
(5-O-dimethoxycinnamoylquinic acid) had great antioxidant activity (ICs) value was 49.58 ug-mL””). 
This study enrich the material basis of antioxidant activity of S. officinarum, which provided a 
scientific basis for the further development of S. officinarum. 
Key words: chemical constituents, Saccharum officinarum, stems and leaves, antioxidant, 
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HE (Saccharum officinarum) AAA FL (Gramineae) Hi) (Saccharum) EW), ATI 
HERA, ERK 100 SAR FMRE. RE HIERE Ru, SPT. zB. 
di E SE A BLE GS A, 2014), ARANA EE A USD. H 
EMS, A FRH ENKE, FEB) ARAN 4090, NARA FT] 
EARR (LACS, 2016), AER BR HAGE, ERARIO A BS AAA. A, 
AE HERR Rae ACHE, HERP ORS, RE RO — ELA TEE VERS RC 
H, 


CAZAR) HERH TEGO ARARA EE MAD CLK, 2006). 
PRIA FRAT SEE. Ae, BUS T RAPACR. HERA RRE, BEA, 
AEKA AAA EMIR EIA. A, A, SM Qu 
BL 2017; R/S, 2014), [ADAM HUME. PEE, PRL ERE PE (LE, 2012; 
KER AS, 2012; HEEE, 2015), (PHA Ht PE RH GR SUP. Ai dH 
NERO, EQ REA ARA, AFC EACH Dg En BEA XETT 
RENE REG. M ZAR A ERRE 22 MER (Al 1), KP 2-3, 7-11, 14-19, 
21-22 HK za yz Bia Seal, Law 12 AA ERE, 2021) 4 RE SUI CTS 
4). XH DPPH REKK 15 ^66 (1-9, 11-16) BETA maie DIRA, MAY 
12 (5-0-— P &UE ATE AE E JEN?) Sor T UR IR DU TE ACs E 49.58 ug mL ) HELE 
FRA Jeg SEAT PESE FE E 
1 (a SPR 

JP-03OS HEWA OPERIE NAAA A), HC-2500Y304 TAL CP ERX 
228A A), VG- autospec 3000 #4 Ji #1 (XE ES] msicromass 7: H]). Bruker avance-600 MHz fZ 
HERA Girl: bruker 445), OSB-2100 JERIA (P ES] EES BAAS AIR A HI). Rp-18 J 
[Al E RISE Sephadex LH-20 (FH ER pt- E AE TH H BRA) ; SiO» (200—300 A nes 
i GFos, (PR ELLA RD). RURAL CHEER. DH. CRIAR ARS AP PT 
£u, Ak. 

HIRAM -F 2018 4E 8 HKA zs F8 48 2C HERE EL SEA ARAU Ed VI, SA 
1950 m), Ze zx FEAR VCKAEZE BAGS EN Saccharum officinarum » 

2 KENA 
2.1 RENGA 


EXPRES. "ESO kg, W, PRZE 0d. GE, pEHHERSIUBBA. RAH 


202207.00030v1 


chinaXiv 
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KRN AH 590 HCl V pH A 3—4, CRASAS Ye, TAR, ARE ARE 500 
go HEVIA AE Bt, U CHCh-CH3OH-2KBSR. (10:0.1:0.02-10:3.5:0.02) ETT FG BED, 

E AIRE 8 RU (Fr1-8). Fr.l ERIR ENAA m SK- Zo E A-K (5:0.5— 
1.2:0.02) FREU. (8 3 4180) (Fr.1-A, 1-B, 1-C). Fr(1-A) ZE Cu Ria m- v A-o 
WE (5:0.5:0.02) 8I Sephadex LH-20 (CHCl4-MeOH 1:1) #ET REAL, 33445433 1 (0.43 g). 2 
(0.58 g) 3 (0.33 g). 4 (0.19 g) 5 (0.38 g). Fr(1-B) REITER fi CHCl4-MeOH-/KHS EZ 
(10:0.1:0.01) 4: Ej, LA Sephadex LH-20 (CHCl,-CH30H 1:1) RA ME, LAW 6 (0.32 g), 

7 (0.87 g). Fr(1-C) ZERO Gi CHCl-MeOH-/KWSE? (10:0.1:0.02) FARE VEN, FA Rp-18 AEB 
HE KIA (5:95—90:10) DAAM, FEMEA 8 (0.29 g), 9 (0.20 g), 10 (0.05 g), 11 (0.33 g). 
Fr.A ARERI 1% CHCl3-MeOH-/KWAE? (10:0.3:0.02) REA BAL, BAM E 12 (0.38 g)o 

Fro AE Rp-18 1ER P -KR (5:95 ~ 80:20) HEY, Hj Sephadex LH-20 
(CHCL-CH;OH 1:1) REHE, £845.62) 13 (0.19 g). 14 (0.24 g) 15 (0.22 g). Fr.7 ATERI 
fas vedi LR NHUKNEE? (5:5.0:0.02) FREU. 44 3 HGP (Fr.7-A, 7-B, 7-C) o Fr.(7-A) 
ZEKE 61% Sephadex LH-20 (CHCl-MeOH 1:1) 21, LA Rp-18 TER FHEZ-7K f HK (30:70—70:20) 
MEVA, EUA 16 (0.17 g) 17 (0.025 g). Fr.(7-B) 240414 CHC1,-MeOH-Vk Ha 
(10:0.8:0.02) eit, AILEE? Sephadex LH-20 (CHCl;-MeOH 1:1), 49444749 18 (0.057 g9) 
19 (0.076 g). 20 (0.055 g). Fr.(7-C) ARE RED Rp-18 TER FARE -7K 1K AR (30:70— 80:20) PEE 
Wü. ATREA AB AS EU, SSMO T) 21 (0.04 g). 22 (0.068 g). 
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Fig.1 Chemical structures of compounds 1-22 

2.2 KA) DPPH AW EMA WIR EH EDS BR 7J 

ler ey 15 (MED 0-9, 11-16), 22 HAUKZ BEES PAK E, DPPH AEk A 
fi EX, 0.2 mmol-L! MYA. APH 100 uL SRE MLA AK (1000. 500. 250. 125. 
62.5. 31.25 All 15.625 ug-mL/!) XI 100 uL DPPH WHAE 96 FLERE, RRR, Ri Bt 
BEAJI 30 min Ja F 517 nm KWEKKIE As, [AWE 100 uL DPPH W 100 uL Æ 
KGB A AEE Ab, UK 200 uL EKERN Aref. ELA FASTER LAY 
Xi DPPH A SEARS, FM Origin KHE ICs (Eo 


I(%) =[(As — Aref ) - (Ab — Aref )|/( Ab — Aref ) x 100 % 


su: 7 RR DPPH AAA RAR: As AANA AA DPPH RAR OD fü: Ab Xo 
DPPH MEKLE OD fH; Aref RIIK LR OD fü. 

3 Ra 
3.1 BSE 

WEHL HERK. ESI-MS m/z: 123.1 [MH], ATRA C¿H¿O,0 'H-NMR (600 MHz, 
CD;O0D) ô: 9.75 (1H, s, H-4), 7.75 (2H, s, H-2,6), 6.91 (2H, m, H-3, 5); C-NMR (150 MHz, 
CD4OD) ô: 192.8 (C-6), 165.2 (C-4), 133.4 (C-1), 130.3 (C-2, 6), 116.9 (C-3, 5). VA EMS SCA 

CREAR, 2022) HAB, METIDA EA RE. (p-hydroxybenzaldehyde) . 

442 ARA. ESI-MS m/z: 179.2 [M+H]*, 4 FX A C¡0H¡0032 'H-NMR (600 
MHz, CD30D) ô: 7.57 (1H, d, J = 15.1 Hz, H-7), 7.41 (2H, dd, J = 6.1, 1.7 Hz, H-2, 6), 6.78 (2H, dd, 
J = 6.5, 1.7 Hz, H-3, 5), 6.28 (1H, d, J = 15.3 Hz, H-8), 3.73 (3H, s, -OCH3); “C-NMR (150 MHz, 
CD3OD) ô: 169.7 (-COOH), 161.2 (C-4), 146.5 (C-7), 131.1 (C-2, 6), 127.1 (C-1), 116.8 (C-3, 5), 
114.9 (C-8), 51.9 (-OCH;). VA Eit E; SCA JAE, 2020) AEAK— SX, HC TE AT SERE 
BEER (p-methoxycinnamic acid). 

4t 9)3. HEHA. ESI-MS m/z: 135.0 [M-H], ATRA C&HsO;. 'H-NMR (600 MHz, 
CD3OD) ô: 9.75 (1H, s, H-4), 7.75 (2H, s, H-2,6), 691 (2H, m, H-3, 5); "C-NMR (150 MHz, 
CD;OD) ô: 192.8 (C-1), 165.2 (C-4), 133.2 (C-2, 6), 115.9 (C-3, 5). U EX t c (HF, 
2017) HA, META 4-H ECR APR (4-methoxybenzaldehyde). 

We 4 HERK. ESI-MS m/z: 151.2 [M-H], ATRA C¿H3030 'H-NMR (600 MHz, 
CD3OD) ô: 9.71 (1H, s, -CHO), 7.42 (1H, dd, J = 8.6, 1.3 Hz, H-6), 7.41 (1H, d, J = 1.5 Hz, H-2), 
6.92 (1H, d, J = 8.2 Hz, H-5), 6.90 (1H, brs, -OH), 3.87 (3H, s, -OCH3); C-NMR (150 MHz, 
CD3OD) ô: 192.8 (-CHO), 155.4 (C-4), 149.9 (C-3), 130.3 (C-1), 128.1 (C-6), 116.4 (C2), 111.2 
(C-5), 56.4 (-OCH3). LAER E cA (RIES, 2021) HA, META RARE (vanillin). 

48305. HEX. ESI-MS m/z: 177.2 [M-H], 2T: RY Ci0H¡0032 'H-NMR (600 MHz, 

CD3OD) ô: 7.60 (1H, d, J = 16.2 Hz, H-3), 7.58 (2H, d, J = 8.4 Hz ,H-5, 9), 6.79 (2H, d, J = 8.6 Hz, 
H-6, 8), 6.78 (1H, d, J = 15.8 Hz, H-2), 3.29 (3H, s, -OCH3); C-NMR (150 MHz, CD4OD) ô: 169.7 
(C-9), 161.3 (C-4), 146.5 (C-7), 133.6 (C-2), 131.1 (C-6), 127.1 (C-1), 116.8 (C-3'), 116.8 (C-5, 
114.9 (C-8), 51.9 (-OCH3). LA Etfi Ej XC (El-kader et al., 2020) HAM, WEEN 4H EM 
ER FAG (4-hydroxy-cinnamic acid methylester). 
Kem 6 Ft Betyg i. ESI-MS m/z: 137.1 [M-H], A T RA C;H«05. 'H-NMR (600 MHz, 
CD3OD) ô: 7.85 (2H, d, J = 8.6 Hz ,H-2, 6), 6.79 (2H,d, J = 8.4 Hz ,H-3, 5); "C-NMR (150 MHz, 
CD;OD) ô: 170.1 (C-7), 163.3 (C-4), 132.9 (C-2, 6), 122.7 (C-1), 116.0 (C-3, 5). LA Ef S SCA 
CENA, 2020) HAM, WCE RE AT EEA HE (p-hydroxybenzoic acid). 


WAT HER. ESI-MS m/z: 197.2 [M-H], FIR C¡3H¡0020 'H-NMR (600 MHz, 
CD4OD) ô: 9.76 (1H, s, H-6), 7.78 (2H, d, J = 7.8 Hz ,H-3, 5), 7.75 (2H, m,H-2', 6'), 6.91 -7.23 (3H, t, 
J=7.2 Hz, H-3', 4', 5, 6.89 (1H, d, J = 8.5 Hz, H-2), 6.37 (1H, d, J = 7.8 Hz, H-4); C-NMR (150 
MHz, CD30D) ô: 192.8 (C-7), 165.2 (C-6), 158.8 (C-1'), 133.4 (C-3', 5), 130.4 (C-2, 4), 129.0 (C-1), 
116.9 (C-3, 5), 116.8 (C-1), 115.8 (C-4'), 104.8 (C-2', 6). Lh EBA CHK (Ang et al., 2014) JA 
M, WEEN Q-FedkA 3E) AE)HP WI[(- FouroxyphenyDiphenybmetbsnone le 

EHS HEH a. ESI-MS m/z: 135.2 [M-H]; 4T 373 CgH,O>. 'H-NMR (600 MHz, 
CD3OD) ô: 7.25 (2H, br.s, H-2', 6, 6.67 (1H, s, H-3), 6.49 (1H, s, H-6), 6.32 (1H, s, H-8), 3.97 (6H, 

s, 2CH3); PC-NMR (150 MHz, CD;OD) ô: 192.8 (-COOH), 166.1 (C-1), 133.5 (C-3, 5), 128.7 (C-4), 
116.9 (C2, 6), 30.8 (-CH3). UA Eds S SCA (ERRER, 2019) HAB, MEA AAA 
We (p-methylbenzoic acid). 

EHS VERE FBR. ESI-MS m/z: 195.2 [M+H]*, 7) S024 CioH p04. H-NMR (600 MHz, 
CD3OD) ô: 7.52 (1H, d, J = 17.1 Hz, H-7), 7.03 (1H, d, J = 2.2 Hz, H-2), 6.89 (1H, dd, J = 8.7, 2.1 
Hz, H-6), 6.81 (1H, d, J = 8.3 Hz, H-5), 6.27 (1H, d, J = 16.5 Hz, H-8), 3.88 (3H, s, -OCHy); 
PC-NMR (150 MHz, CD3OD) ô: 169.9 (C-9), 149.6 (C-4), 146.5 (C-3), 146.1 (C-7), 127.9 (C-6), 
127.3 (C-1), 116.6 (C-8), 115.2 (C-5), 115.0 (C2), 53.7(-OCH). EA Eft Ej XC. (Hori et al., 2021) 
ERE, MEE NEBR EA ME (caffeic acid methyl ester). 

WA 10 HA: ESI-MS m/z: 187.1 [M-H], ATRA C;HgO,- 'H-NMR (600 MHz, 
CD;0D) ô: 6.91 (1H, s, H-4), 3.84 (2H, s, H-2), 3.71 (3H, s, 1-OCH3); C-NMR (150 MHz, CD3OD) 
ô: 172.5 (C-1), 168.9 (C-6), 168.3 (C-5), 141.2 (C-3), 130.7 (C-4), 52.5 (1-OCH,), 33.6 (C-2). E EA 
Hi XA (Xu et al., 2017) ERM, MEE AR A (aconitate A). 

LAA EE KE. ESI-MS m/z: 225.0 [M+Na]*, FARA C¿H¡006. "H-NMR (600 
MHz, CD30D) ô: 6.93 (1H, s, H-4), 3.82 (2H, s, H-2), 3.78 (3H, s, 1-OCH3), 3.67 (3H, s, 5-OCH3); 
PC-NMR (150 MHz, CD3OD) ô: 172.5 (C-1), 168.8 (C-6), 167.3 (C-5), 142.1 (C-3), 129.3 (C-4), 
52.6 (5-OCH5), 52.4 (1-OCH3), 33.6 (C-2). LA Edi E; XC (Xu et al., 2017) HA—38L, WU EJ 
BÉ E (aconitate E). 
LED Atl. ESI-MS m/z: 381.1 [M-H], AER TLC SEHR THR, LIV 
/ PEKIS (8:1.5:0.02, Rf = 0.5), FWRI (6:4:0.02, Rf = 0.55) PAWE 
PAARL / OK ABA (7:3:0.02: Rf = 0.6) AEH, ARORA, 105 CERA, RE 
Er RE RV i be ER. ME EAL G 074 5-O- — PF AE A HES JER 
(5-O-dimethoxycinnamoylquinic acid) (Z$2T 3X $, 2021). 

HADAS BeBe. ESI-MS m/z: 303.2 [M+H]*, TIRA C¡sH¡0072 'H-NMR (600 
MHz, CD30D) ô: 7.78 (2H, d, J = 2.2 Hz, H-2), 7.59 (1H, dd, J = 8.4, 2.1, Hz, H-6’), 6.85 (1H, d, J = 
8.2 Hz, H-5), 6.31(1H, d, J = 2.2 Hz, H-8), 6.22 (1H, d, J = 2.0 Hz, H-6); ‘C-NMR (150 MHz, 
CD3OD) ô: 177.2 (C-4),165.1 (C-7), 161.4 (C-5), 155.3 (C-9), 146.9 (C-4'), 146.7 (C-2), 144.7 (C-3), 
136.7 (C-3), 121.6 (C-1'), 118.7 (C-6'), 115.6 (C-5'), 115.3 (C-2'), 98.3 (C-6), 94.1 (C-8). UA Elis 5j 
xA (RAE, 2021) LAB, HUETE ABLA (quercetin). 

WEHI REHAR. ESI-MS m/z: 433.4 [M-H], TIRA CaoH150 11. H-NMR (600 MHz, 
CD3OD) ô: 8.68 (2H, d, J = 2.1 Hz, H-2), 8.12 (1H, d, J = 84, 1.8 Hz, H-6), 7.41 (1H, d, J = 82, 
H-5'), 6.92 (1H, d, J =1.8, H-8), 6.75 (1H, d, J = 1.6 Hz, H-6), 5.60 (1H, d, J = 7.1 Hz, H-1"); 
PC-NMR (150 MHz, CD3OD) ô: 177.9 (C-4), 163.6 (C-7), 161.5 (C-5), 156.9 (C-9), 156.5 (C-2), 
148.7 (C-4'), 147.0 (C-3'), 135.1 (C-3), 121.3 (C-1”, 116.9 (C-5), 116.5 (C-2), 106.3 (C-10), 102.0 
(C-1"), 99.5 (C-6), 94.3 (C-8), 74.3 (C-3"), 72.2 (C-2"), 69.0 (C-4"), 67.1 (C-5"). IE BG 
(Sb R ME, 2020 d& A — E, M SEW Wü Ez xx -3-0-a-L- Pg +1 (A BE od 


(quercetin-3-O-a-L-arabinoside) o 

MARI AS EH DURO ESI-MS m/z: 463.4 [M-HJ, IFRA C>¡H200122 'H-NMR (600 
MHz, CD50D) 6: 8.43 (1H, d, J = 2.0 Hz, H-2”, 8.10 (1H, dd, J = 8.2, 2.1 Hz, H-6'), 7.22 (1H, d, J = 
8.5 Hz, H-5'), 6.67 (1H, d, J = 2.3 Hz, H-8), 6.64 (1H, d, J = 2.2 Hz, H-6), 6.13 (1H, d, J = 7.9 Hz, 
H-1"), “C-NMR (150 MHz, CD;OD) à: 178.7 (C-4), 166.4 (C-7), 162.9 (C-5), 157.9 (C-9), 157.5 
(C-2), 150.6 (C-4'), 146.5 (C-35, 135.3 (C-3), 122.6 (C-15, 122.2 (C-6'), 117.6 (C-2'), 116.0 (C-55, 
105.5 (C-10), 105.1 (C-1"), 99.7 (C-6), 94.5 (C-8), 77.9 (C-5"), 75.3 (C-3"), 73.1 (C-2"), 69.4 (C-4"), 
62.6 (C-6"). VA En ^s SCHR (PaaS, 2019) HR, MUERA -3-O-B-D-HEE RF LPS 
1f (quercetin-3-O-f.-D-galactopyranoside). 

WEW FENERIRDIJA . ESI-MS m/z: 531.5 [M-H].. 4 F RA C3oHsg05S. 'H-NMR (600 
MHz, CD;OD) ô: 4.12 (2H, t, J = 7.1 Hz, H-1", 1”), 3.08 (1H, m, H-2'), 2.93 (1H, m, H-2), 2.83 (2H, 
m, H-3, 35, 0.87 (2H, t t, J = 7.7, 5.6 Hz, H-12", 12”); C-NMR (150 MHz, CD3OD) ô: 171.3 (C-1, 
15, 65.5 (C-1", 1”), 47.2 (C-2, 25, 27.1 (C-3, 3), 31.9 (C-11", 11”), 29.7 (C-10", 10”), 29.6 (C-9", 9”), 
29.5 (C-8", 8”), 29.4 (C-7", 7”), 29.3 (C-6", 6”), 29.2 (C-5", 5”), 28.5 (C-4", 4”), 25.9 (C-3", 3”), 22.7 
(C-2", 2"), 14.1 (C-12", 12). DJ EHE- XC (Malak et al., 2013) JEZK— S. MU E ZB Vi 
RIFI EAE (didodecyl thiodipropionate (propionic acid, 3,3-sulfinyl di-1,1'-didodecyl ester)). 

AWI EL CUR. ESI-MS m/z: 357.3 [M+H]*, 4) T 3x73 CogHog0s«. 'H-NMR (600 MHz, 
CD3OD) ô: 7.28 (1H, d, J = 8.2 Hz, H-2), 6.99 (1H, d, J = 2.1Hz, H-5'), 6.78 (1H, d, J = 1.8 Hz, H-2), 
6.75 (1H, dd, J = 1.8, 8.4 Hz, H-6), 6.72 (1H, d, J = 1.8 Hz, H-5), 3.86 (3H, s, 3-OCH3), 3.65 (3H, s, 
3'-OCH3), 2.65 (2H, t, J = 7.5 Hz, H-7'); "C-NMR (150 MHz, CD3OD) ô: 178.7 (C-9'), 148.5 (C-3), 
147.3 (C-3'), 146.2 (C-4), 145.9 (C-45, 136.7 (C-1), 133.6 (C-6'), 127.6 (C-15, 123.2 (C-6), 117.6 
(C-55, 115.9 (C-5), 114.1 (C-2), 112.9 (C-2'), 72.7 (C-9), 56.4 (4-OCH3), 56.3 (4'-OCH3), 50.2 (C-85, 
47.0 (C-7), 41.6 (C-8), 30.7 (C-7).. DEHE CHK (Fedorova et al, 2016) 348A — BL, MENEM 
a-conidendrin. 

4% 18 = JG CES Ai ESI-MS m/z: 361.4 [M+H] *, TIRI C34H540«.. 'H-NMR (600 
MHz, CD30D) ô: 6.99 (1H, d, J = 1.8 Hz, H-2), 6.87 (1H, dd, J = 1.8, 8.3 Hz, H-6'), 6.77 (1H, d, J = 
1.8 Hz, H-5'), 6.71 (1H, s, H-6), 6.70 (1H, brs, H-4), 5.47 (1H, d, J = 6.6 Hz, H-2), 3.88 (3H, s, 
7-OCH3), 3.83/3.74 (2H, m, H-3a/3a'), 3.66 (3H, s, 3'-OCHs3), 3.58 (2H, t, J = 6.5 Hz, H-5c), 3.49 (1H, 
dt, J = 6.4, 6.3 Hz, H-3), 2.65 (2H, t, J = 7.5 Hz, H-5a), 1.80 (2H, tt, J = 6.6, 7.7 Hz, H-5b); "C-NMR 
(150 MHz, CD3OD) ô: 149.0 (C-35, 147.4 (C-45, 147.4 (C-7a), 145.1 (C-7), 136.9 (C-5), 134.8 
(C-1”, 129.8 (C-4a), 119.7 (C-6'), 117.9 (C-4), 116.1 (C-5'), 114.0 (C-6), 110.5 (C-25, 89.0 (C-2), 64.9 
(C-3a/a'), 62.2 (C-5c), 56.7 (7-OCH3), 56.3 (3-OCH,), 55.4 (C-3), 35.8 (C-5b), 32.9 (C-5a). UA EB 
EH (Jia et al., 2017) JEZK— M, WEEN rel-(2a,3f)-7-O-methylcedrusin. 

MEAR 19 HERK. ESI-MS m/z: 383.2 [M+H]", T IRA CsH220,. 1H-NMR (600 MHz, 
CD3OD) 6: 7.55 (1H, d, J = 15.8 Hz, H-7), 7.28 (1H, d, J = 1.3 Hz, H-2), 7.12 (1H, dd, J = 1.4, 8.1 
Hz, H-6), 6.76 (1H, d, J = 8.2 Hz, H-5), 6.43 (1H, d, J = 15.8 Hz, H-8), 5.15 (1H, m, H-3’), 3.84 (4H, 
s, 3-0CH3 , H-4”, 3.60 (1H, m, H-5’), 3.55 (3H, s, COOCH; ), 2.05 (1H, dd, J = 4.2, 12.6 Hz, H-2'b), 
2.04 (1H, dd, J = 5.3, 13.5 Hz, H-6'b), 1.87 (1H, dd, J = 1.5, 12.6 Hz, H-2'a), 1.83 (1H, dd, J = 2.6, 
13.4 Hz, H-6'a); ^ C-NMR (150 MHz, CD3OD) 8: 174.2 (CO), 166.1 (C-9), 149.1 (C-4), 147.9 (C-3), 
144.5 (C-7), 125.7 (C-1), 123.0 (C-6), 115.5 (C-5), 115.3 (C-8), 110.9 (C-2), 72.6 (C-15, 70.3 (C-3^, 
70.0 (C-4^, 67.8 (C-55, 55.7 (3-OCH,), 51.5 (COOCH,), 39.1 (C-6”), 34.8 (C-2). DA Epl E SCA 
(HESE, 2017) d&Ak— Sk, WEEN 3-02 M4 T EPIS (3-O-Ferulylquinic acid methyl 


ester). 


MEW 20 WERK. ESI-MS m/z: 285.1 [M-H], FIRA C¡5H10062 'H-NMR (600 MHz, 
CD3OD) à :12. 23 (1H, s, 5-OH), 7.42 (1H, dd, J = 8.6, 0.8 Hz, H-6'), 7.40 (1H, d, J = 1.0 Hz, H-2), 
6.96 (1H, d, J = 8.4 Hz, H-3), 6.60 (1H, s, H-3), 6.52 (1H, d, J = 0.8 Hz, H-8), 620 (1H, d, J = 0. 8 
Hz, H-6); "C-NMR (150 MHz, CD;OD) ô: 183.8 (C-4), 166.4 (C-7), 166.1 (C-2), 163.2 (C-9), 159.4 
(C-5), 151.2 (C-4), 147.1 (C-3), 123.1 (C-1), 120.3 (C-3), 116.8 (C-5, 114.1 (C-6, 105.3 (C-2), 
103.8 (C-10), 100.1 (C-6), 95.0 (C-8). EJ Ett E; SCA (Cao et al., 2021) HA, HÉEAR 
EZA (luteolin). 

KA 21 BCE AL). ESI-MS m/z: 509.3 [M+H]*, 4) TIRI C>7H240 100 H-NMR (600 
MHz, CD3OD) ô: 7.48 (1H, s, H-6), 6.70 (1H, d, J = 2.2 Hz, H-15), 6.55 (1H, d, J = 8.0 Hz, H-18), 6. 
44(1H, d, J — 2.2 Hz, H-8), 6.33 (1H, d, J = 8.0 Hz, H-19), 6.18 (1H, d, J =2.2 Hz, H-6), 3.56 (3H, s, 
16-OCH5), 3.50 (1H, m, H-12), 3.24 (1H, m, H-11b), 4. 82 (1H, s, H-13), 4.05 (3H, s, 3'-OCHS), 3.72 
(3H, s, 5'-OCH3), 3.61 (1H, m, H-11a), 3.20 (1H, m, H-11b). 'C-NMR (150 MHz, CD;OD) ô: 182.0 
(C-4), 165.7 (C-7), 163.3 (C-5), 160.8 (C-2), 158.7 (C-9), 149.7 (C-5), 148.9 (C-16), 147.7 (C-3), 
146.0 (C-17), 145.5 (C-4), 136.6 (C-14), 128.8 (C-2), 120.8 (C-19), 119.1 (C-1'), 115.9 (C-18), 112.4 
(C-15), 112.0 (C-3), 105.3 (C-10), 103.8 (C-6'), 100.0 (C-6), 94.9 (C-8), 62.8 (C-11), 60.9 (3'-OCHS), 
56.9 (5'-OCH5), 56.3 (16-OCH3), 42.3 (C-12), 37.8 (C-13). EA Etfi SCA (ARNE, 2020) 4 
AB, WEEN (5S,6S)-5,6-dihydro-3,8, 0-trihydroxy-5-(4-hydroxy-3-methoxyphenyl )-6- 
hydroxymethyl-2,4-dimethoxy-7H-benzo[c]xanthen-7-one) . 

14422 AB} ESI-MS m/z: 381.4 [M-H] 23-30 73 C¡sH,2090 'H-NMR (600 MHz, 
CD3OD) ô: 9.59 (1H, brs, 7'-OH), 7.50 (1H, d, J = 15.6 Hz, H-3’), 7.27 (1H, d, J = 1.6 Hz, H-5’), 7.01 
(1H, dd, J = 8.2, 1.6 Hz, H-9’), 6.81 (1H, d, J = 8.0 Hz, H-8”, 6.40 (1H, d, J = 15.6 Hz, H-2”), 5.49 
(1H, brs, 1-OH), 5.13 (1H, dt, J = 9.2, 3.8 Hz, H-5), 4.91 (1H, brs, 4-OH), 4.83 (1H, brs, 3-OH), 3.85 
(1H, overlapped, H-3), 3.84 (3H, s, 6'-OCH3), 3.68 (1H, m, H-4), 3.55 (3H, s, 7-OCH3), 2.05 (1H, dd, 
J = 12.7, 3.9 Hz, H-6b), 1.95 (1H, dd, J = 13.0, 5.9 Hz, H-2b), 1.86 (1H, dd, J = 12.3, 9.6 Hz, H-6a), 
1.84 (1H, dd, J = 13.3, 3.1 Hz, H-2a); "C-NMR (150 MHz, CD;OD) 6:176.5 (C-7), 168.9 (C-1^, 
150.4 (C-7”), 149.4 (C-6’), 146.8 (C-3^, 127.9 (C-4”), 124.1 (C-9^, 116.5 (C-8”, 116.1 (C-2’), 111.7 
(C-5’), 75.3 (C-1), 73.9 (C-4), 72.7 (C-5), 68.6 (C-3), 56.4 (6'-OCH;), 52.9 (7-OCH3), 40.8 (C-2), 36.4 
(C-6). LA EX 5 CHA (SPEIRS, 2020) dEZE— £k, MA EA 5-O-Bu TELE R E 
(3-O-Ferulylquinic acid methyl ester). 

3.2 DPPH IEMA IRB HH 38 8B 7J aR 

HX 1 AT, Br 1S AMAIA, (utbs) 12 (5-0-— PREM MA JERR) KIRE 
AE DUE EIS E, ICs IEX 49.58 ug mL. Hift fe A WAAR PUSSY E, ICs fü >1 000 
ug-mL”. 


K 1 DPPH ME 15 WEWN A HABRA 
Tablel Determination of free radical scavenging ability of 15 compounds by DPPH method 


KEH DPPH Á HIR% ICso 
Compound DPPH radical scavenging rate (%) (ug-mL’') 
1 4.48 >1 000 
2 2.86 >1 000 
3 1.52 >1 000 
4 -3.68 >1 000 
5 3.63 >1 000 
6 2.00 >1 000 
7 -5.97 >1 000 
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8 1.92 »] 000 
9 1.23 >1 000 
11 -0.98 >1 000 
12 -78.43 49.58 
13 1.92 >1 000 
14 1.66 >1 000 
15 1.56 >1 000 
16 3.02 >1 000 
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